Abstract (212/250)
Rett syndrome is a rare disorder caused by a mutation in the MECP2 gene. Those affected generally have severe functional impairments and medical comorbidities such as scoliosis and poor growth are common. There is a paucity of information on the natural history of many rare disorders and an even greater deficit of evidence to guide best practice. The population-based and longitudinal Australian Rett Syndrome Database established in 1993 has supported investigations of the natural history of Rett syndrome and effectiveness of treatments. This paper reviews the disorder Rett syndrome and evidence for the management of scoliosis and poor growth within a clinical ethics framework. Compared to conservative management, we have shown that spinal fusion is associated with reduced mortality and better respiratory health. We have also shown that gastrostomy insertion is associated with subsequent weight gain. Family counselling for both procedures necessarily must include family perspectives and careful clinical attention to family needs and wishes. Vignettes describing family decisionmaking and experiences are presented to illustrate the principals of beneficence and autonomy in determining the best interests of the child and family. A blend of evidence-based practice with a strong clinical ethics framework has capacity to build existing strengths in families and reduce the negative impacts of disability, and in so doing, optimize the health and wellbeing of those with Rett syndrome.
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Introduction
It is nearly thirty years since Rett syndrome was first described in English as "a progressive syndrome of autism, dementia, ataxia, and loss of purposeful hand use in girls". 1 Children with an intellectual disability are at increased risk of hospitalization. For those with a known biomedical cause such as Rett syndrome, the risk is more than seven times that of the general population. 15 During episodes of illness, clinicians who are typically unfamiliar with the disorder examine the child and plan clinical care, and families themselves are frequently the educators of clinicians with regard to their daughter's condition. The family may be required to repeat their child's complex medical history at each visit or admission and often multiple times during the same visit or admission. All families have a critical role to play in the management of sick children but this role is amplified for families whose child has a rare disorder.
Linking evidence with clinical needs
Research-based evidence is not available to guide all clinical decisions and many clinicians will extrapolate from experiences with similar clinical situations with more common disorders.
Formal approaches to clinical reasoning such as use of specific "decision support tools" 16 may be useful. Decision support tools use a specific framework for ensuring that questions are articulated in relation to gathering adequate information to achieve a full understanding of the problem; considering the implications of no treatment; weighing the potential benefits and harms of treatments that are available; and discussion of the implications of potentially valuable treatments with the family. These principles are also relevant to rare disorders, and require time and resources that are not available in emergency settings but which generally can be made available in other settings.
Needs and wishes of the child and family
In Rett syndrome, altered sensitivity to pain is common 17 and impaired cognition and communication skills limit the child's ability to express discomfort. It can be difficult to judge the cause of a problem and its severity. Clinicians need to listen to families and understand their concerns, and then determine necessary investigations even when signs are subtle. For example, an upper limb fracture could be indicated in the first instance by altered hand mouthing behaviours. 17 Pain assessment in intellectual disability is difficult, and relies on experience and training to interpret non-verbal communication. 18, 19 There is evidence that parents can reliably interpret communications from the child in circumstances associated with pain, and should be relied upon to guide clinical decision-making. When developing a pain rating scale for use with children with cognitive and communication impairments, parent estimates were used as the benchmark against which to assess the prevalence of behavioral features denoting distress during episodes of pain. 20 Parents of children with any severe disability including Rett syndrome generally know their child best and would be considered the gold standard in being able to assess their child's pain.
Patient autonomy includes being informed and engaged in discussions as to the course of health care, the provision of consent or otherwise, and engagement as care proceeds, processes that cannot occur with severe cognitive impairment. 21 Parents usually take the role of decision-maker on behalf of their child's best interests although there are examples of parental autonomy resulting in decisions not being made in the best interests of the child. 22 The best interests of the child are not always the same as the interests of the parents, which may be swayed by guilt, unresolved grief or fear.
It is incumbent upon clinicians to create an environment that facilitates dialogue and communication around the needs of cognitively impaired children, so that parents can comfortably communicate their knowledge. It is important in this context for clinicians to report to parents when they cannot explain symptoms, or disagree with parents so that these issues can be discussed, and options for additional observation, review or recruitment of additional decision making support can be considered.
Comorbidities are common in Rett syndrome as they are for other children with severe disability
Clinical care is complex because of the high prevalence of comorbidities, typically gastrointestinal problems including poor growth, 23 scoliosis, 24 and epilepsy. 25 Unusual breathing patterns, 26 difficulties with sleep 27 and a high propensity to bone fracture because of low bone 
Progressive scoliosis can cause pain and further restrict motor skills and breathing
Scoliosis is the most common orthopaedic comorbidity in Rett syndrome occurring in three quarters by age 15 years. 29 It is progressive in many girls, associated with pain, deterioration of motor skills and the development of a respiratory deficit. Spinal surgery may be recommended when the curve reaches a magnitude greater than 50° to prevent further progression and enable a good seated posture. 30 Families then weigh up the benefits and risks of spinal surgery.
Spinal fusion is a complex and lengthy procedure, with a high post-operative complication rate, 31 and unsurprisingly parents experience fear and worry in relation to the potential for complications, pain and for their daughter's survival. 32 Spinal fusion has been performed in approximately 25% of those registered in the ARSD. Box 1 present pre-and post-operative reflections from a mother whose daughter with Rett syndrome underwent spinal fusion.
Linking evidence with clinical needs
There is growing evidence on outcomes following spinal fusion in Rett syndrome, consistent with Parent 1's observations and understanding shown in Box 1. Post-operatively, general health is often improved, preoperative mobility level at least maintained, 32 and parents are usually satisfied with the outcomes. 33 However, postoperative complications that are mostly short term 31 and the general fragility of Rett syndrome (eg, propensity to fracture) can also influence recovery. 32 Using data from the ARSD and interrogating medical records at eight tertiary hospitals throughout Australia, we found reduced mortality in those with severe scoliosis who underwent spinal fusion (n=98) compared to conservative management (n=42). After adjusting for mutation type and age of scoliosis onset, the risk of death was 70% less in the surgery group compared with those managed conservatively at any point in time. This effect was particularly marked for those with an earlier onset scoliosis who also had a moderately reduced likelihood (59%) of later lower respiratory tract infections. 5 For example, the estimated survival probability at 20 years for all with a severe scoliosis was 77.4%, but was 59.4% when restricted to those who were managed conservatively. 5 These new data relate to a total population and provide estimates of outcomes.
It is however important to remember that as for any group findings, these data inform clinical counselling because the intervention may be less relevant to an individual child and family.
Needs and wishes of the child and family
Spinal surgeons counsel families regarding relevant information, paying particular attention to the potential for complications including death following surgery. As illustrated in Box 1, parent 1 and the spinal surgeon agreed as to treatment for this child, supported by evidence and the individual needs of the family. This parent and others in a qualitative study 32 have reported favourably on their daughter's health and wellbeing following spinal fusion. On the other hand, the clinician and parents could both choose not to undertake surgery. The surgery would be associated with some discomfort, risks and benefits including longer life expectancy but for an individual child, the risks may not be justified because of extremely poor health. Alternatively, the clinician and parent might not agree. The parents could decline surgery for many reasons:
fearful for their child to go through such a procedure, influenced by other experiences of poor outcomes or they may simply feel that their child is not well enough. The child is sometimes able to indicate discomfort in relation to her spinal posture but not always. The parent however has the responsibility of providing consent and if parents do not consent to spinal fusion, this autonomy is of necessity respected.
The concept of evidence based practice is a blend of research evidence, clinician experience and family/patient preferences. 34 Research findings allow one to take covariates such as Whilst spinal fusion has been associated with longer survival in Rett syndrome, it is important to acknowledge that in Australia, slightly less than two thirds of females with Rett syndrome live to 37 years 35 and that scoliosis is just one of many medical factors that can influence survival in Rett syndrome.
Feeding difficulties and poor growth
Poor growth is common in Rett syndrome, and associated with feeding difficulties and gastrointestinal problems. 36, 37 Many individuals also have disturbed breathing patterns with episodic hyperventilation, breath holding and air swallowing, further reducing oral intake, increasing caloric expenditure and causing abdominal pain. Conservative management strategies are used initially for poor growth but with persistent difficulties, gastrostomy may be recommended. 37 Gastrostomy is usually a simple surgical procedure to perform but parents are often slow to accept this for their child. 38 
Linking evidence with clinical needs
Gastrostomy has been performed in nearly 30% of those registered in the ARSD. Most children will gain weight following gastrostomy insertion and families have reported satisfaction with outcomes of gastrostomy. 39 When feeling less anxious about care, they are better able to provide food, fluids and prescribed medications and the burden and stress of prolonged feeding are reduced. 39 Literature relating to children with other developmental disabilities is consistent with our findings in Rett syndrome. 40, 41 However, the evidence base in relation to other outcomes following gastrostomy is more limited. We do not know the prevalence of 
Needs and wishes of the child and family
Similar to spinal fusion, meaningful family and clinician communications are needed to address clinical concerns (eg poor growth, risk of aspiration, difficulty administering medications).
Parents have to consider the advantages and disadvantages of gastrostomy. For example, there may be health benefits for their child and reduced family burden and strain in relation to regular prolonged feeding times. On the other hand, their child will forego the physical and social joys of eating. How can we judge the importance of eating to her quality of life in relation to the competing interests of her respiratory health and family burden of feeding?
Alternatively, some mothers have reported feelings of embarrassment when tube feeding their child publicly and disappointment if gastrointestinal problems such as reflux persist following gastrostomy insertion. 42 In contrast to spinal fusion, the procedure is simple and associated with fewer complications. Nevertheless, these issues are complex and families often need time to decide and some parents will refuse gastrostomy.
The quote from Parent 2 in Box 2 illustrates maternal feelings of guilt that she could not feed and nourish her daughter. The quote from Parent 3 in Box 2 illustrates how another mother did not perceive her daughter's poor growth but following gastrostomy, experienced positive outcomes and was able to reflect on her journey of understanding her daughter's needs. Whilst we are unclear as to many outcomes, clinical counselling should be sensitive to family issues and contexts and take into account their goals to determine the potential for beneficence or otherwise for both child and family health and wellbeing.
Conclusions
The Australian Rett Syndrome Database is a population based resource that is unique worldwide and has recruited and tracked the progress of those affected by Rett syndrome for over 20 years. Nurturing and maintaining the database has been supported by clinicians around Australia who have referred their patients and provided data. This initiative therefore describes a community that is working towards untangling the issues associated with a rare disorder. A blend of evidence-based practice with a strong clinical ethics framework has capacity to build existing strengths in families and reduce the negative impacts of disability, and in so doing, optimize the health and wellbeing of those with Rett syndrome. 
